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EFFECTS (F PIONS ON NORMAL TISSUES

.N. Tokita
U fe Sclencen Division, Los Alamot National laboratory,
[os Alamos, New Mexico, USA

INTROPUCTION

Plons, » intemmiiate-LET radiation, hear coamplex physical characteristics
which depend nn hean dimensiont,  For therapeutic appl ication of pion beams,
the krma mrak must e Spread ot tn eheampass the treatment volume, and the
range muet be modwloated to preduwee a uniform Liolopical offect across the
prak,  The LET variation acpeer the poddul ated peak must alin be considored in
treme of providiez o aniform blolagieal etfeet when fractionated schames are
mplowd, Vorit. sation of the anltom bieloneal effectivenens of heans ot
varicue dimensions preadicsed ot LAMPE Lar leen nade asinag cultuted mammal fan
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intervals between fractions) at the proximol amni distal peak p sitions of a
modulated 14 oan peak width beam (Fig. 1). Using the intestinal crypt survival
.assay as described by Withers and b;lklnd,7 the results plotted as a function
of the proximal peak dose indicated that the biological effects at both peak
positions were similar (Fig., 2). This study confirmed that the modulation of
the pior beam was approprihte.? It suggests that the RBE at the distal posi-
rion is approximately 16% higher than at the proximal position,

(2) RBE_variations for beams of small versus larqe peak width

A simflar study was mxle to determine if variation in Kk exists for clini-
cal beams of large (14 cm) or anall (6 ecm) peak width but having equal £ir1d
size of 11 om x 14 an. Mice were given tocur pion dose troctions (3 hr ointer-
vale retween fractions) at the mid peak position of the beams (Fig, 3),  The
intestinal crypt curvival data showed no significont ditferonces in biolegioal
effocts for these twn beans as shown in Fiq, d.?

(3) Volume Fffect:

Two bear: of n 8 om peak width bhut of difterent field niees, 00 omox

7.5 m oop 20 oy 20 oM (full width at half maxamer), were tentod usireg e

mowie  jejiman tor one and tour pion dene Tractiors gaven ot the ead e

ponition,
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The dore rate was O, 10,10 Cy/min ot the loarge toam and (o6 wy,min tor the
meall team, Qur peliminary data andicate that o0 tour tractions the bio)ogi-
cal eoffect ir areater for the latge beam campared to *he amall bear dergate
the tact that the dose rote for the lapge beam 10 conshlorably lower taan that
for the mnll bean.,  No differencer in biologieal etteets, toswwer, ape ot
servrd At nlmle feactions ar shown an kg, .

B. HBF Meamurementn

RRF meapurementt with plonn fnr variow: nomal tinsees t JAMIE have, o
far, been made usinn beans with aatrow jeak width: tecaone of limited o
rato {n the pamrt.  The RPE valuern of sack beame may bie diffetent fram peans
uned clipfeally due to dfferemon in LET, thus Yimitimn the une ot aech data
for the ~linlesl prenran. The FRE data awailable to date wepe cempilaa for
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TABLE 2
COMPARTSON OF FRACTIONAL REPAIR VALUES" FOR X RAYS AND PICNS

Number of Fraction:

Tl ssues F 4aF UF 10F 15F Ref,

fkin X 0, 84 0.57 8)
Pi 0.9 n, 7

Jeiumm £ 0,45 0,52 “4)
PioMa19 0.1
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tissues, particulerly for late effects, arc reduired to obtain 1 better under-
standing of optimal pion fractionation schames. Such cfforts on the late ~f-

fect studles cf nomal tissues (spinal cord, lunqg, kidney, liver, colon ara

lens in redents) are in progress throtgh coellaborations: at Los Alamos.
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